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DATE: 9/28/99 3:07 PM
TO: Tom Kennedy FAX: 805-658-3605
Fairweather Pacific LLC

FROM: Doung Reynolds
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MESSAGE:

Tom,
ASyoumse:wearx:tnckundcromoldname(IRC) everythingissﬁllthemu:,Hallib:monisjust

givingusbackourmmnamc—aboulﬁm&

1 ran both open water blast using7.2poundsforthe4cunnsbeingshotanh= same time (worse case) &
mudbmied(b&ctcase)therwdingwcwouldsaewﬂlbesomcwher:inﬂ\emiddlctowardthcmdbm‘ied
ﬁde.&ﬁasyvucan:;eezhmemdingmv&ylcwmdthﬂ'm Just to compare shaped charges to
largbzﬂkshotsIrannumbersforasopoundshmath:sanwdismcs(fcryomuscasyou see fir). I
m]kedwithDr.Dave:Iziddatou:Almdo,TxFadﬁtytodavandhzsaidifanycnehasanyqnsdonsm
plmseg‘vehimam]latl—800-451-i403.Hlmbsufmyﬁmherasismnccgivemeaanmﬁmcmy

THINK SAFETY WORK SAFE



COMBUTATION OF OPEN WATHR BLAST WAVE EFFECTS

TNT equiv. explosive we:sght (lbm)

c 72 to raceivar distance (faet)

De..a of submergence (Eeet)

pPeak Overpressure (psi)
Specific impulse (psi-s!

Energy Flux Density

Maximum Gas Bubble Radias (£
ericd of Gas Bubble Expansi

nlast Wave time constant (mi

YALLIBURTON ENERGY SERVICES

EXPLOSIVE PRODUCTS CENTER

ALVARADO, TEXAS 78003

aat)
cn (seconds)
crosecconds

)

COMPUTATION OF OPEN WATER BLAST WAVE EFFECTS
TNT equiv. explosive weight (lbm)
Charge to receiver digtance (feet)
Depth of submergence (feet)

Daak Overpressure (psi)

Specific impulse (psi-s)

Epnergy Flux Density

Maximum Gas Bubble Radius (f=el)

Deriod of Gas Bubble Expansion (seccn s)
nlagt Wave time constant (microseconds)
HATLIBURTON ENERGY SERVICES

EYDPLOSIVE PRODUCTS CENTER

ALVARADO, TEXAS 760085

SUTATION OF OPEN WATER BLAST WAVE BEFFECTS
s 2quiv. explosive waight (lbm)
Charge to racsiver distance (feet)
Depth of submergence (£eat)
Peak Overpressure (psi)
Specific impulse (psi-s)
Efnergy Flux Density
Maximum Gas Bubble Radius (fest)
period of Gas Bubble Expansion (seconds)
Blast Wave time constant (microseconds)

50.0
300.0
36.0
155.9
0.07°
0.001071
11.50
Q.47
488.48

50.0
350.0
36.0
131.0
0.087
0.000773
11.359
g.47
502.23

50.0
400C.0
36.0
112.7
g.0ss
0.000582
11.50
0.47
514.45



JALLIBURTON ENERGY SERVICES
ZXPLOSIVE ERODUCTS CENTER

a RADO, TEXAS 78009
s

L2
~OMPUTATICON OF OPEN WATER BLAST WAVE EF¥ECTS
TNT equiv. explosive weight (lbm)
Charge to Tesceiver distance (feerz)
Depth of submargence (E2et)
ceak Overpressurs (psi)
Specific impulse (psi-s)
Energy Flux Densicy
Maximum Gas Bubble Radius (feet)
Period of Gas Bubble Expansion (seconds)
Blast Wawve time constant (microseconds)
HALLIBURTON ENERGY SERVICES
TYDPILOSIVE PRODUCTS CENTER
ATVARADO, TEXAS 76009

COMDUTATION OF OPEN WATER BLAST WAVE EFFECTS
TNT equiv. explosive weight (1lbm)

Charge to raceiver distance (feet)
Depth of submergence (feet)

oeak Overprassure (psi)

Specific impulse (psi-s)

Znergy Flux Deusity

Maximum Gas BSubble Radius (feet)

Pperiod of Gas Bubble Expansion (seconds)
last Wave time constant (microseconds)
. I, IBURTON ENERGY SERVICES

2avLOSIVE PRODUCTS CENTER

ALVARADC, TEXAS 76009

COMDPUTATION OF OPEN WATER BLAST WAVE EFFECTS
TNT equiv. explosive waight (lbm)

Charge to receiver distance (feet)
Depth of submergence (Eeet)

ceak Overpressure (psi)

Specific impulse (psi-s)

Rnergy Flux Demsity

Maximum Gas Bubble Radius (feet)

pericd of Gas Bubble Expansion (seconds)
3last Wave time constant (microseconds)
HALLIBURTON ENERGY SERVICES

RXPLOSIVE PRODUCTS CENTER

ALVARADO, TEXAS 76008

COMPUTATION OF OPEN WATER BLAST WAVE EFFECTS
TINT equiv. explosive weight (lbm)
Charge to recelver distance (f£eet)
Depth cof submergence (feet)
Deak Ovarprassure (psi)
Specific impulse (psi-s)
Energy Flux Density
vowimum Gas Bubble Radius (feet)

riod of Gas Bubble 3Expansion (seconds)
slast Wave time constant (microseconds)
HAT,LIBURTON ENERGY SERVICES
EXPLOSIVE DPRODUCTS CENTER
ALVARASC, TEXAS 7600¢

0.251

0.011002

11.50
0.47
400.84

50.0
150.0
35.0
341.3
0.1854
0.004553
11.50
Q.47
431.18

50.
200.
38.

245

NnoO OO

0.121

0.002531

11.50
Q.47
454.10

50.
250.
38.
191.
0.098
0.001577
11.50
0.47
4£72.71
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SATLLIBURTON ENERGY SERVICES
ZXOT.OSIVE DRODUCTS CENTER
A (ADO, TEXAS 76003 ‘

4
10N OF MUDBURIED UNDERWATER BLAST WAVE EFFECTS

COMPUTAT

TNT equiv. explosive weight (1lbm) 50.04"

Charge tO receiver distzance (Zeet) 100.0

Tncidsnt peak overpressurse (psi) 173.1

Tncident specific imgulse (psi-s) 0.0838

3last Wave time constant (microseconds) 507.81

HALLIBURTON ENERGY SERVICES

EXTLOSIVE DRODUCTS CENTER

ALVARADO, TEXAS 76008

COMPUTATION OF MUDBURIED UNDERWATER BLAST WAVE EFFECTS

TNT aquiv. explosive weight (lbm) 50.0

Charge to receiver distance (feet) 150.0

Tncident peak overpressure (psi) 107.3
0.056

Tncident specific impul.se (psi-s)
Slast Wave time constzant (microseconds) . 522.43
HATLLIBURTON ENERGY SERRVICES

EXPLOSIVE DRODUCTS CENTER

ALVARADO, TEXAS 780Q°

COMSTUTATION OF MUDBURIZD UNDERWATER BLAST WAVE EFFECTS

TNT squiv. explosive waight (lbm) 50.0
Charge ta receiver digtance (feset) 200.0
1-~ident peak OvVerpressurs (psi) 76 .4
ident specific impulse (psi-s) 0.041
%,as- Wave time constant (microseconds) 532.06

HALLIBURTON ENERGY SERVICES
£XDLOSIVE PRODUCTS CENTER
ALVARADO, TEXAS 762083

COM2UTATION OF MUDBURIED UNDERWATER BLAST WAVE EFFECTS

TNT equiv. explosive weight (lbm) 50.0
Charge to receiver distance (feet) 250.0
Tncident peak oQverpressure (psi) 58.7
Incident specific impulse (psi-s) 0.032
Blast Wave time constant (microseconds) 541.45

$ATLIBURTON ENERGY SERVICES
EXPLOSIVE PRODUCTS CENTER
ALVARADO, TEXAS 76008

COMSUTATION OF MUDBURIED UNDERWATER BLAST WAVE EFFECTS

TNT equiv. explosive weight (lbm) 50.0
Charge to receiver distance (feet) 200.0
Tncident peak overpressure (psi) 47.3

0.026

Tncident specific impulse (psi-s)

Blast Wave time congtantc (microseconds)
EALLIBURTON ENERGY SERVICES

EXFLOSIVR PRODUCTS CENTER

27ARADO, TEXAS 75009

548.40

MPUTATION OF MUDBURIED UNDERWATER BLAST WAVE BFFECTS

-

NT equiv. explosive weight (1bm) 50.0
Charge t©O receiver distance (feet) 400.0
Tncident peak overprassurs {psi) 33.7
Iincident specific impulse (psi—s) 0.019

=:agt Wave time constant {microseconds) 559.58

<2
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~OMPUTATION OF OPEN WATER BLAST WAVE =FFECTS
TNT equiv. explosive weight (lbml

c je to receiver distance (Eeet)
Depuh of submergence (£cet)

Daak Overpressure (psi)

Sspecific impulse (psi-s)

Energy Flux Density

Maximum Gas Bubble Radius (feet)

period of Gas Bubble Expansion (seccrds)
Blagt Wave time constant (micrcseconds)
HALLIBURTON ENERGY SERVICES

EXPLOSIVE PRODUCTS CENTER

ALVARADO, TEXAS 76009

COMPUTATION OF OPEN WATER BLAST WAVE RFFECTS
TNT equiv. explosive weight (1bm)
Charge to raceiver distance (feet)
Depth of submergence (feet)

Peak OverpresSsure (psi)

Specific impulse (psi-s)

Energy Flux Density

Maximum Gas Bubble Rad:ius (feet)

seriod of Gas Bubble Epansion (secends)
Blast Wave time constant (microseconds)
HALLIBURTON ENERGY SERVICES

EXPLOSIVE PRODUCTS CENTER

ALVARADO, TEXAS 76009

SUTATION OF OPEN WATER BLAST WAV EFFECTS
1wl equiv. explosive waight (lbm)
Charge to receiver distance (feet)
Deptn of submergence (fe2t)
paak Overpressurs (psi)
spacific impulse (psi-s)
Energy Flux Density
Maximum Gas Bubble Radius (feet)

period of Gas Bubble Expansion (seconds)
Blast Wave time constent (micrcsecsnds)

7.
300.
3s.
75.
0.021
0.000143
6§.03
0.23
287 .61
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ZATLLIBURTON ENERGY SBRVZCES
IXoTOSIVE PRODUCTS CENTER
A ADO, TEXAS 76009

COMPUTATION OF OPEN WATRZR BLAST WAVE EFFECTS
TNT aquiv. explosive welght (lbm)

Charge to receiver distance (feet)
Depth of submergence (fzet)

peak Overpressure (psi)

Specific impulse (psi-s)

Energy Flux Density

Maximum Gas Bubble Radius (feet)

seriod of Gas Bubble Expansion (seconds)
Blast Wave time constant (microseconds)
HALLIBURTON ENERGY SERVICES

2XDLOSIVE PRODUCTS CENTER

ALVARADO, TEXAS 76009

COMPUTATION OF OPEN WATER BLAST WAVE EFFECTS
TNT equiv. explosive weight (lbm)

Charge to receiver distance (feet)
Depth of submergence (feet)

Peak Overpressure (psi.

Specific impulse (psi-s)

Energy Flux Density

Maximum Gas Bubble Radius (feeb)

ceriod of Gas Bubble Bxpansion (seconds)
21-st Wave time comstazt (microseconds)
. LIBURTON ENBRGY SERVICES

EXPLOSIVE PRODUCTS CENTER

ALVARADO, TEXAS 760089

COMPUTATION OF ODPEN WATER BLAST WAVE EFFECTS
INT esquiv. explosive weight (lbm)
Charge to receiver distance (feet)
Depth of submergence (Eeet)

Peak Overprassure (psi)

Specific impulse (psi-s)

Energy Flux Density

Maximum Gas Bubble radius (feet)

period of Gas Bubble Expansion (seconds)
fAlast Wave time constant (microseconds)
EALLIBURTON ENERGY SERVICES

EXPLOSIVE PRODUCTS CENTER

ALVARADO, TEXAS 76009

COMPUTATION OF OPEN WATER BLAST WAVE EPFFECTS
TNT equiv. explosive weight (1bm)
Charge to receiver distance (feet)
Depth of sgubmergence (feet)
paak Overpressure (psi)
Specific impulse psi-s)
Energy Flux Density

<imom Gas Bubble Radius (feet)

riod of Gas Bubble Expansion (gseconds)
Blast Wave time comstant (microseconds)
HALLIBURTON ENERGY SERVICES
TXPL,OSIVE PRODUCTS CENTER
ALVARADO, TEXAS 76009

100.0
36.0
260.1
0.087
0.0014¢
6.03
0.25
236.00
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6.0
0.25
253.87

7.
200.
38.
118.
0.032
0.000337
6.03
0.25
267.37

woOooN

7.2
250.0
36.0
92.4
0.025
Q.000210
6.03
0.25
278.32



4ATLIBURTON ENERGY SERVICES
ZXPLOSIVE PRODUCTS CENTER
A »ADO, TEXAS 76008 o

COMPUTATION OF MUDBURIED TNDERWATER BLAST WAVE EFFECTS

TNT aquiv. explosive weighz (lbm) 7.2&
Charge to receiver distance (feet) 100.0
Incident peak overpressurs (psi) 80.8
Incident specific impulse (psi-s) 0.022
Blast Wave time constant (microseconds) 278 .48
HALLIBURTON ENERGY SERVICES

EXPLOSIVE PRODUCTS CENTER

ALVARADO, TRXAS -76009

COMPUTATION OF MUDBURIED TNDERWATER BLAST WAVE EFFECTS

TNT equiv. explosive weigkt (lbm) 7.2
Charge to receiver distance (feet) 150.0
Tncident peak overpressurs (psi) 50.0
Tncident specific impulse (psi-s) 0.014
Blast Wave time constant (micreseconds) 286.50
EATLIBURTON ENERGY SERVIC=ES

EXDLOSIVE PRODUCTS CENTEXR

T VARADQ, TEXAS 76003

COM2UTATION OF MUDRURIED UNDERWATER BLAST WAVE EFFECTS

TNT squiv. explosive waight (lbm) 7.2
Charge to raceiver distance (feet) 200.0
Inrident peak OVEIpPIressSuss (psi) 35.6
i dent specific impulse (psi-s) : 0.010
B.est Wave time constant (microsecaonds) 292.32
EALLIBURTON ENERGY SERVICES

¥TLOSIVE PRODUCTS CENTER
ALVARADO, TEXAS 76005

COMPUTATION OF MUDBURIED UNDERWATER BLAST WAVE EFFECTS

TNT equiv. explosive waight (1bm) 7.2
Charge to receiver distazce (feet) 250.0
Incident peak overpressuze (psi) 27 .4
Incident specific impulse (psi-s) 0.008
Blast Wave time comstant (microseconds) 256 .93
HALLIBURTON ENERGY SERVICES
EXDPLOSIVE PRODUCTS CENTER
ALVARADO, TEXAS 76009

CCMPUTATION OF MUDBURIED UNDERWATER BLAST WAVE EFFECTS
TNT equiv. explosive weight (lbm) 7.2
Charge to receiver distance (feet) 300.0
Incident peak overpressuIe (psi) 22.1
Incident specific impulse (psi-s) 0.007
Blast Wave time constant (microseconds) 300.74
EALLIBURTON ENERGY SERVICES

EXPLOSIVE PRCDUCTS CEINT=ER

ATVARADO, TEXAS 75009

PUTATION CF MUDBURIED UNDERWATER BLAST WAVE EFFECTS

.nT equiv. explosive weight (lbm) 7.2
Crarge to recsiver distance (feet) 2Q00.0
Incident peak Coverpress-Te (psi) 15.7
Tacident specific impulse (psi-s) 0.005

37 ast Wave time constant (microseconds) 306.83%



